UNIVERSITY OF BAHRAIN 
COLLEGE OF INFORMATION TECHNOLOGY 
DEPARTMENT OF COMPUTER SCIENCE 


Serial #: 


ITCS 385 - Database Systems 


Midterm 

Semester I, 2013-2014 


Date: Thursday, November21 st , 2013 


Time: 3:00pm - 4:30pm 
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Notes: 

1. Your answers must be written on the question paper and in the place allocated. Any answer 
written on any other place will not be marked. 

2. Use the back of the pages for any rough work, BUT remember rough work will not be marked. 

3. Do not give more than one answer (alternative solutions) to the same question; if you do so 
then only the first answer will be marked. 

4. Switch off your mobile and keep it in your pocket or bag. 
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Question 1 

PART A f 3 + 3 + 3 = 9 marks 1 


1. Define the following terms: 

DBMS; <?£ a^A\caL’lS.tV U eotvlV'?! 



DBA. r. - . Q. A w\ vA S:l^ aJL oYj Yes Q gT\ s>Wl 'C — i n — — — 

jLkjf. £)&/ — i-ks. — S^ufc^3 -ctak — mv^Jj iwAjiat i<j«. 


Consider the following database schema for a car insurance company to answer Question (2) & (3): 

Employee (ID, name. Departments) 

Department (ID, name, building) 


2. Define the term 'Integrity Constraints'? Show two examples of integrity constraints for the 
company database above. 


[Definition]: 

\\ $$ec\[v> £om 4 VAivyU, £okL 4 k ^ Valati OivSk 1 ^ — 

■U 

[Examples!: 

-tVi<g. Vb \ oo tv \cg Qtt- - tW. Eviix^V-^^ ki u^i sk*f 

w\ V\ \>Y»<\lt tw U ^-3 £a i\ s t teakte 

ViWk'^. iWfe \b t-wv^Voy^^ as a -W+Ll WmlC 

\y\& Aoma\v\ Cowtl yWwV 5 • 


3. List two (2) different end users of the company database, to which user category would each 
belong (explain why)? 


User Ij; 


- Ls. a . X\\& ^ -L&- - 



^User 2]: 




_rL \ (\k<? 




e C- 


^ cnV:\w\ v vC — v\S^ ^ y k> 

£ ^oALiI^J Aj&~ 9sCL<r9^ 


^VW.._ rl<lr\..£ ? 

Wf wj.li W$..&r 
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Question 1 

PART B f 3+ 6 = 9 marks 1 


\ 


1. Define the following terms: 




DDL: 


DaW V) c?V qxVwA V-Q ^e ,■ 

jtyLuZ £.ie. avvA 

kAa&.. - 


VJs^A JLc> ,U\ ^ 

kk**,..... A *alo ^ i iz. 



" 0 




Data Independence: 



\ttkgrrta\ Ww,. 

£*1*1' nM Alt V w l <!? M <? ( 

- a. X 


l 


2_ 




2. Briefly explain the centralized and three-tier client/server architectures. Also, for each of the 
two architectures, give one example of a database system that would be appropriate for. 

^ t\VV ^\\ *?£q. — ^ C'.Vxv'V Vi .. fi? ... t rv . fi \, .£j £ ' $ — 

^ -1 : o ftjyjg SaIA\v£^W VYL£A»1j£ tVxj££_^. 

L i ^ Cc.vA.Vk iWe ■fV' A XMi C* zkfi. Xo <x 

Cy»v tr O .'< rv 4aV- - - £^Aha^ie.j h C^t? n «V«\ .^Ll«vVK. Co»vA W 

yv,i*A V 53 ft.\\ kV \<2 <Cowv^> v\ U*V5 .caivvv .. -i-o it~— i 

, r v W^V> 6 l jg$' . 

-yuv^^ Lygk. .oA^UU^i nm 45. vwaSM*\ ^.&Y.AoY \ 

\Jfe_. 1?Ys>\J i X /5 W\oVi? i<£Cj<vh.) XfiVl — JLWr. ...ViSiS.C cudA bVue. 

A ata\oo.fi,«? ..Yg^ovAs. • A Vi... W^i^jvWvj 


.0 k 


a 3_ 


QCC&AV _ 


OWViJ 



web^i-V^ __ta _^2f.jk Sfittv*. 

AfiJe?C"" S/P v\-b _io Akg.. f>i?.VVj£.bl — A?. v 



saS*Z>.. 


\)_£ .Y t k^ay i i . VH V i.j? v 5 JL!vt.<a. AVp.wl AW. 






^yyvtk'EPA - £?. 
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I Question 2 f 12 marks 1 

A recording studio needs your help to design its database. The studio stores information about 
musicians and albums. Draw an ER diagram describing the studio's database for the scenario described 
below. Note any unspecified requirements, and make appropriate assumptions to make the 
specification complete. 

Each musician who records at the studio has a unique ID and a name, and no two musicians have the 
same name. Musicians form bands. A band is described by a unique name and has an address. Each 
band has at least one musician as a member but a musician should be a member of exactly one band. 
Bands record albums, which have a title and a year of production. Each album is recorded by exactly 
one band, and no two albums (for the same band) have the same title and the same production year. 
Each album is produced by exactly one musician. It is not necessary that the producer musician is a 
member of the recording band. Albums are made up of songs, described by their titles. Naturally, each 



^ N o\ o\\ o\V> V W\£, 

tyXCW'v* o\No a*\.£j * 

^ Wo 4; oA\ \) f\o -to o\V)A m ^ „ 

■¥- o\\ W<\As XccoY\ cO\V<y^ 
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Question 3 f 3 + 3+ 6 = 12 marks 1 

Consider the following database state and data definition for a university database. The database keeps 
track of the university instructors, courses, departments and the courses taught by instructors each 

semester and each year. 


Instructor 


instructorlD 

instructorName 

deptID 

100 

Dr. Adam 

51 

200 

Dr. Jim 

31 


Course 


courseNo 

courseName 

credits 

offeringDeptID 

501 

Programming 1 

3 

51 

301 

Database II 

4 

51 

521 

Math 1 

3 

31 


Teaching Department 


deotlD 

deptName 

collegeName 

51 

CS 

IT 

31 

Math 

Science 


instructorlD 

courseNo 

Sem 

Year 

sectionNo 

roomNo 

100 

501 

1 

2012 

1 * 

SlOl 

100 

501 

2 

2012 

2 

S105 

200 

521 

1 

2013 

3 

S104 


Attribute 

Format 

courseName, instructorName 
deptName, collegeName, 

roomNo 

Characters: max size 
25 

credits 

Integer: {3 or 4} 


■ 

Attribute 

Format 

instructorlD, courseNo 
deptID, instructorlD 
offeringDeptID, 
sectionNo 

Integer 

Year 

Integer: four digits. 

Sem 

Integer: { 1 or 2} 









PART A 

The Teaching relation was left with no primary key. Specify an appropriate primary key for this 
relation, stating any assumption you make. 

v \ m > LowrtCTBB /. 

Co^y-9£kJ o , S®V\, 

__ « • 

/ 0 ^ ^ \ (\ Sk V ol c\\ C o y\Ys<z. - W i l K Z 

iW •• T\^vY^Qe-Y ovA cml 

dadtd'^ 8 ^ 0 ^ t C ^ \v\^\ <0 (\ £ i$ w\\ yWvUv^ ^ CaX\Ao 4 \) v 

PART B 

Specify the foreign keys for each relation above, stating any assumption you make. 



/ 


. < 
b 



Relation 

Foreign Key(s) 

Instructor 


Course 


Teaching 


Department 

© ^ 
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PART C 

Suppose that each of the following operations is applied directly to the University Database. For each 
operation, indicate whether this operation will be successful (i.e. will lead to a valid relation state or 
not), if not, specify the reason(s). 


a. insert into Department values (52, NULL, 




Successful operation: g£ES)/ NO) 


'Science' ) ; 



b. DROP TABLE Teaching; 
Successful operation: ^(ESV NO) 


If NO, WHY 



c. insert into Course values (503, 'Programming III', 2, 50); 
Successful operation: (YES /fNCi) 

If NO, WHY* <£ iW V 3 H 

JSt L lMi iw. iojftxoJia 



4 $ 


\m.wi * He. 
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Question 4 [3 ± 2 + 3 = 81 


Consider the university database in Question (3) to answer the following SQL questions. 


1. Create the Department relation. 


C.Si£.<>JtA . C 



3 


.AnAMKAnAmAxil* 


A, 


j&ot . vc*.*vv g 


CoH^v : '^ ai ' kv £ 




£V!iKlAJ£Ls£ — 




2. Change the collegeName from 'IT' to 'Information Technology'. 


U^Aa.Ve V 


Set CoAq eN <x»«u 

Waovjj 



3 . List the courseNo, sectionNo and roomNo of all courses taught in year 2012 by 
instructorlD=100 in ascending order by courseNo. 


..S^Ltc'l SAiiiaaMa/- fapvn Mo 



W \o ° - 2.5? L2__ 
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